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MULTIFUNCTION POWER CONVERTOR 

Technical Efeld 

The present invention relates to a power transmission device in the field 
of power transmission, and specifically, to a multifunction power 
convertor. 

i 

Background frfl 

1 
i 

Electricity energy is widely used on all kinds of occasions. Along with 
the development of science and technology, people are developing varied 
power transmission devices to make reasonable use of the electricity 
energy of power network and meet the demands of different power 
facilities such as the transformer that changes the voltage, the inverter 
that implements AC/DC conversion, the transducer that changes the 
output frequency, various active VAli compensators that keep the 
electrical source of power network from being polluted, and energy 
feedback devices The common drawbacks of these power transmission 
devices are that their functions are single land their performance could not 
really achieve an ideal functional mode. ! For example, the contradiction 
between the transformation capacity of! the transformer and the high 
temperature insulation and cost of consumables per se; the contradiction 
between the high voltage transfer of the inverter and the low voltage 
power switch per se; and the damage brought to the electric machine by 
the common mode voltage generated 'during operation under high 
frequency as well as the pollution resulte* from being transferred to the 
electrical source of power network. To rectify these defects in 
performance, the current practice is to adopt corresponding measures to 



overcome the shortcomings appeared jm use, e.g. the above-mentioned 
inverter, which is mainly formed of rectification portion, filter portion 
and inversion portion. This type of inverter generates two types of signals, 
i.e. high frequency and low frequency, during operation. Its voltage 
waveform is pulse width modulated! (PWM) wave, being seriously 
distorted with a high content of haraionic wave. The high frequency 
signal generated during operation would form a common mode voltage to 
enter the electric machine, causing the ?lectric machine to generate heat, 
resulting in heavy loss, low efficiency and loud noise, thus bringing great 
damage to the electric machine. Besides] the common mode voltage could 
be transferred through the ground to j the electrical source of power 
network and cause pollution. To handljj said drawbacks caused by the 
common mode voltage, the current practice is to adopt a transformer to 
suppress and insulate the common inode voltage, and during the 
insulation, the voltage imposed on the inversion portion is also reduced, 
thus ensuring the normal operation 0f the power switch with low 
withstand voltage that forms the inversion portion (see Preferred 
Solutions to Frequency Control of Motor Speed of Medium Voltage 
Machine released in Electric '(Yammissiqn, 1st issue, 2002, published by 
Tianjin Electric Transmission Design Research Institute). The demerit of 
this measure is the huge bulk of the inveker with heavy weight and high 
cost, and it could only be used as inverter.! 

Contents of the InVftnhnn ; 

The object of the present invention is to rectify said defects of the prior 
art, providing a multifunction power convenor with simple structure and 
superior performance that could not only supply high grade electricity 
energy needed by power facilities like elebtric machine, but also serve as 
a protector of the electrical source of pciwer network that protects the • 
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electrical source of power network from being polluted. 

The object of the present invention is achieved by the technical solution 
of suppressing the output of the common mode voltage and reducing the 
pulse width modulated wave to sine wave voltage output. The 
multifunction power converter consists of a rectifier circuit, a filter circuit 
connecting with the rectifier circuit, an inverter circuit connecting with 
the filter circuit, and differential mode voltage suppression reactors LS,, 
LS 2 , LS 3 that connect in series with the output lines U, V, W of the 
inverter circuit respectively, and filter capacitor group. Said filter 
capacitor group consists of capacitors C„ C 4 , C s that respectively connect 
in series with the output lines U, V, W, while the other ends of capacitors 
C 3 , C 4 , C s together form a center point N. The characteristic of the present 
invention is that a closed magnetic ring is provided on the output lines U, 
V, W of the inverter circuit between the differential mode voltage 
suppression reactors and the filter capacitor group, and the closed 
magnetic ring is arranged in such way that the output lines U, V, W wind 
in parallel on the closed magnetic ring It has been found that said closed 
magnetic ring has a tremendous blocking function against the high 
frequency signal, so the high frequency current flowing over the various 
power switches in the reactors and inverter circuits greatly falls, thus 
suppressing the output of the common mode voltage radically and 
ensuring the nonnal operation of the inductor, which will not overheat, 
and the various power switches, which will not become overvoltage. 
Utilizing the inductor's function of energy storage and the effect of the 
filter capacitor group's low impedance to the high frequency component 
that short-circuits the high frequency component, the present invention 
makes the output voltage waveform form a complete sine waveform, thus 
improving the working condition of the electric machine and avoiding the 
pollution caused by the common mode voltage transferring to the power 
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network. If the output lines W, U, V of the inverter circuit are connected 
with the electrical source of power network at this moment, the electricity 
energy converter could then be used as "active VAR compensator", 
"energy feedback device", "PWM rectifier" and "active filter" to achieve 
multifunction. 

On the basis of above structure, the center point N of filter capacitor 
group connects with the center point A of the DC source of rectifier filter 
circuit and they join together the ground. As the capacitive impedance of 
a capacitor is far less than that of the drain capacitance of an electric 
machine, the zero-sequence current path can be connected to the center 
point A of the DC source of filter circuit so as to be bypass absorbed by 
the capacitor in the filter circuit, thus avoiding the phenomenon of 
double-voltage rectification. This structure is particularly suitable for 
various kinds of AC machine. 

Compared with the aforementioned products of the same kind, the 
advantage of the present invention is using the closed magnetic ring to 
insulate the high frequency signal, thus reducing the output of the 
common mode voltage and improving the voltage output waveform. This 
could not only further improve the working condition and prolong the 
service life of the electric machine, but also be widely applied to all kinds 
of electrical equipment that needs to work at standard sine wave voltage 
waveform, e.g. marine power source, electric vehicle power source, and 
etc. From structural angle, it omits the transformer, thus simplifying the 
structure and reducing the cost, volume and weight to a large extent. 

Following is a further explanation of the present invention through the 
combination of figures and embodiments, but the contents of the present 
invention are not limited to those dealt with in the embodiments. 
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Description Of Figures 

Fig 1 is a circuit structure diagram of the present embodiment; 
Fig. 2 is an equivalent circuit schematic diagram of the present invention; 
Fig. 3 is an equivalent circuit schematic diagram of the existing inverter 
power source. 

Mode of Carrying out the Invention 

As illustrated in Fig. 1, the present multifunction power convertor 
consists of a rectifier circuit, a filter circuit connecting with the rectifier 
circuit, an inverter circuit connecting with the filter circuit, the 
differential mode voltage suppression reactors LS, 3 LS 2 , LS 3 and filter 
capacitor group that connect in series with the output lines U, V, W of the 
inverter circuit respectively. Said filter capacitor group consists of 
capacitors C 3 , C 4 , C 5 that connect in series with the output lines U, V, W), 
while the other ends of capacitors C 3 , C d , C } connect in parallel and form 
a center point N. A closed magnetic ring LF is provided on the output 
lines U, V, W of the inverter circuit between the differential mode voltage 
suppression reactors LS„ LS 2 , LS 3 and the filter capacitors C 3 , C 4 , C 5 , and 
the output lines U, V, W wind in parallel on the closed magnetic ring, 
namely, winding the three output lines U, V, W together and then winding 
them on the closed magnetic ring. The composing of the rectifier circuit, 
filter circuit, inverter circuit, reactors LS and filter capacitor gToup that 
form the present multifunction power convertor as well as the structural 
relationship between the various components could all follow the 
structural form of the transducer manufactured by Chengdu Jialing 
Electric Manufacture Corporation, which is located in Sichuan Province, 
China The center point N of filter capacitors C,, C 4 , C 5 and the center 
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point A of the DC source of filter circuit respectively connecting with the 
ground could achieve the same effect. This way of connection is actually 
of the same structure. Fig. 2 is an equivalent circuit schematic diagram of 
the present invention, wherein ^ is the equivalent resistance of the 
circuit between point N and point A, R, is the equivalent impedance of 
electric machine DJ, i is a common mode current, R 2 connects the ground. 
Since R 2 «R,, it could be deemed that said common mode current i is 
short-circuited and does not flow into the electric machine coil, thus 
achieving the object of canceling or suppressing common mode voltage. 
In other words, the capacitive impedance of capacitors C 3> C 4 , C 5 is far 
less than the electnc machine coil's equivalent impedance to the ground, 
so the common mode current directly feeds back through capacitors C 3 , 
C 4 , C 3 to the DC bus bar of the transducer and will not enter the electric 
machine coil. The common mode impact current i (see Fig. 3) caused by 
the common mode voltage of the existing inverter power source flows 
through the equivalent resistance R, and equivalent inductance L, of the 
electric machine coil to the ground wire, from where it returns to the 
ground wire of input electrical source B and then returns to inverter 
power source VF. 



